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制备参数为：射频功率 200W、Ar 溅射气体流量 120sccm、薄膜厚度约 150～200 
nm、600℃空气或氧气中退火 2h 以上。优化条件制备的 TiO2薄膜具有锐钛矿单
相结构，结晶度较高，平均晶粒尺寸大于 70nm；薄膜均匀、致密，表面粗糙度
RMS 约为 1nm；薄膜具有较好的化学计量比，氧空位数量很少。 























暗电流和光电导增益，在 5V 偏压下器件的暗电流低至 1.28 pA，对应暗电流密



























Detection of Ultraviolet (UV) radiation is becoming increasingly important in a 
number of fields, such as solar UV monitoring, flame sensor, and biological research, 
as well as in UV astronomy and secure space-to-space communication. UV 
photodetectors (PDs) based on the wide bandgap semiconductors, such as SiC, GaN, 
and ZnO, show excellent wavelength selectivity (“visible-blindness”) and possibility 
of room-temperature operation. Thus they have been widely developed to meet 
requirements in the above applications, in spite of some disadvantages such as high 
cost and complicated fabrication process. TiO2 is also a wide bandgap semiconductor 
(3.2 eV for anatase) and it possesses excellent physical, chemical and optical 
properties. Radio frequency (RF) magnetron sputtering exhibits many advantages in 
fabricating the TiO2 based devices. For example, the stoichiometry of the TiO2 target 
material can be faithfully reproduced into the films, and uniform and dense films can 
be grown on various substrates with high adhesion at low temperature. 
In this paper, unintentionally doped TiO2 films were deposited on unheated 
quartz and silicon substrates using a SP-2 RF magnetron sputtering system. Their 
properties were characterized by X-ray diffraction, Raman spectroscopy, atomic force 
microscopy, scanning electron microscopy, X-ray photoelectron spectroscopy, optical 
transmission spectroscopy, and spectroscopic ellipsometry, etc. The influences of 
sputtering power, Ar flow rate, thermal annealing, and substrate type on the structural 
and optical properties and the stoichiometric ratio of the films were discussed 
systematically. High-quality TiO2 films can be obtained by optimizing the deposition 
parameters and annealing conditions for the PD applications. Finally, the samples on 
quartz and Si/SiO2 substrates were selected to fabricating the PDs. The sputtering 
power of 200 W and the Ar flow rate of 120 sccm were adopted. The samples were 
additionally annealed in air or O2 ambient at 600 ℃ for more than 2 h. The thickness 















uniform and compact and had anatase single-phase structure. The average grain size 
was more than 70 nm and the surface roughness RMS was around 1 nm. Moreover, 
the sputtered films were stoichiometric and the oxygen vacancy was almost absent at 
the film surface.  
Based on the optimized preparation conditions, metal-semiconductor-metal 
(MSM) structures with diverse finger spacing and various Schottky metal electrodes 
were then employed to fabricate the PDs on the TiO2 films. The device performances, 
including the current-voltage (I-V) characteristic, spectra response and 
photoconductive gain, were studied. The fabricated PDs exhibited low dark current 
(～pA), large breakdown voltage (＞200V), and high UV-to-visible rejection ratio 
(103 ～ 104). The PDs also displayed large UV responsivity (＞ 0.1A/W) and 
normalized detectivity (D*～1013 cm·Hz1/2/W) in the condition of obviously reduced 
photoconductive gain.  
The PDs with larger finger spacing showed lower dark current and 
photoconductive gain while exhibiting higher rejection ratio. The PDs with Pt 
Schottky metal displayed the lowest dark current and photoconductive gain. The dark 
current is only 1.28 pA at 5 V bias, which is the best result of the TiO2 based PDs 
reported to date. The remarkable reduction of the dark current and the gain can be 
attributed to the combined effect of the large Schottky barrier height produced at the 
metal/TiO2 contacts and the high quality of the sputtered TiO2 films, such as low 
intrinsic carrier concentration, large grain size, and absence of oxygen vacancies. In 
addition, the photoconductive gain mechanism was also discussed in this paper. It 
might be mainly attributed to the lowering of the Schottky barrier height caused by 
illumination and hole trapping at surface states and the possible avalanche process in 
the valence band. 
Considering the combined characteristics and technical advantages of the 
sputtered TiO2 based MSM PDs, including structural simplicity, ease of optoelectronic 
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